Evaluation of various types of new hypoxic cell sensitizers using the EMT6 single cell-spheroid-solid tumour system.
Eleven new hypoxic cell sensitizers representative of those developed in Japan between 1980 and 1985 were evaluated in vitro and in vivo in comparison with misonidazole (MISO), SR-2508, Ro 03-8799, and ANT (2-amino-5-nitrothiazole). The new compounds included 2-nitroimidazole nucleoside analogues, nitrotriazoles and other nitroaromatics, non-nitro compounds, and electron-affinic compounds that readily intercalate DNA. The sensitizing activity in the EMT6 single cells correlated not only with the reduction potential but, for some compounds, also with the reactivity with non-protein sulphydryls. The sensitizers were also tested using the EMT6 spheroids and solid tumours. The patterns of changes in sensitizer enhancement ratios (SERs) for single cells, spheroids, and solid tumours were classified into two types: (1) SERs for the three testing systems were similar; and (2) SERs decreased in the order of: single cells, spheroids, and solid tumours. Only nitroimidazole and nitrotriazole derivatives belonged to the former type. RK-28 and RK-29, 2-nitroimidazoles with sugar analogue components, had in vivo effects almost equal to those of MISO. Also 3- and 4-nitrotriazole derivatives had definite in vivo effects.